Abstract. The aim of this paper is to obtain local approximation results for Stancu type generalization of modified Szász-Mirakjan operators. First, we calculate moments of the operators. Some direct results of the operators are investigated. The rate of convergence of the operators is evaluated. In last section of the paper, the Voronovskaya type result is obtained.
Introduction
In 1950, Otto and Mirakjan [5] introduced Szász-Mirakjan operators; generalization of Bernstein operators defined by
In his paper D.D. Stancu [3] introduced a positive linear polynomial type operators defined by
where, 0 ≤ α ≤ β and 0 ≤ x ≤ 1. Walczak [13] investigated generalization of Szász-Mirakjan operators defined by
where s a n,k (x) = e −anx (anx) k k! , for k = 0, 1, 2, ...; q ≥ 0 is a fixed number, (a n ) ∞ 1 and (b n ) ∞ 1 are increasing and unbounded sequences such that 1 ≤ a n ≤ b n , and (a n /b n ) ∞ 1 is non-decreasing and a n b n = 1 + o 1 b n Walczask [13] derived pointwise and uniform convergence of the operators (3) in exponential weight space. There are some other linear positive operators with Stancu type modification, e.g. [1] , [10] , [11] , [12] . Recently, Gandhi and Mishra [4] introduced modification of Szász-Mirakjan operators (1) given by
where (b n ) ∞ 1 is an increasing sequence of positive real numbers, b n → ∞ as n → ∞, b 1 ≥ 1. For b n = n, we get the operators defined in (1). Gandhi and Mishra discussed local and global approximation results of the operators (4) in polynomial weighted space of polynomials. Indeed, the rapid development has led to the discovery of new generalizations of approximation operators (one may refer to [2] , [7] , [8] , [9] , [15] ). In second section of this paper, we introduce our Stancu variant of modified Szász-Mirakjan operators and we evaluate moments of our operators. The uniform convergence of the operators is derived. In third section, we discuss local approximation result and rate of convergence of the operators. In the last section, we derive Voronovskaya type result for the operators.
Construction of the operators
Motivated by Gandhi and Mishra [4] , we introduce Stancu type generalization of modified Szász-Mirakjan operators for f ∈ C[0, ∞) as follows:
where, 1/b n → 0 as n → ∞, b n ≥ 1. For α = β = 0 we get the modified Szász-Mirakjan operators. Now, we calculate moments of our operators (5).
Lemma 2.1. Let e j (t) = t j for j = 0, 1, 2, the followings are true:
Proof. For i = 0, the result is obvious.
Hence, lemma is proved. 
Proof. Using lemma:(2.1) we get the result. Now, we obtain the uniform convergence of the operators S
Proof. Using Korovkin theorem, it is sufficient to show that
The result is trivial for the case j = 0 using (6). For j = 1, the result can be obtained using (7), as follows:
Finally, for j = 2, using (8), we get
Direct result
In this section, we give some local results for the operators. Let C B [0, ∞) be the space of all real valued continuous bounded functions defined on [0, ∞). The norm on the space [14] there exists a positive constant C > 0 such that K 2 (f, δ) ≤ Cω 2 (f, δ 1/2 ), δ > 0, where
is the second order modulus of continuity of function f ∈ C B [0, ∞). Also. for f ∈ C B [0, ∞) the usual modulus of continuity is given by ω(f, δ 1/2 ) = sup
, then for all n ∈ N, there exists an absolute constant C > 0 such that
Proof. For 0 ≤ x < ∞, we consider the auxiliary operatorsŜ
Using above operators and (9), we get
Now, 0 ≤ x < ∞ and g ∈ W 2 . Applying Taylor's formula, we get
ApplyingŜ α,β n on the both sides of the above equation, we obtain
Therefore, we can conclude that
Also, we get
Hence, taking the infimum on the right hand side over all g ∈ W 2 , we obtain
By using property of K -functional, we have
Hence the result is obtained. Now, we consider the following class of functions:
is finite}.
The norm on the space C *
1+x 2 |. We denote the modulus of continuity of f on closed interval [0, a], a > 0 by:
Proof. For 0 ≤ x ≤ a and t ≥ 0 , we have [6] 
Applying above inequality and Cauchy-Schwarz inequality, we have
Taking δ n = √ λ n , we will get the theorem. By the Cauchy-Schwarz inequality, we get S α,β n (r(t, x)(t − x) 2 ; x) ≤ S α,β n (r 2 (t, x); x) S α,β n (t − x) 4 ; x).
Voronovskaya type result
As r(t, x) ∈ C ξ [0, ∞), therefore by Theorem (2.3) and from the fact that lim t→x r(t, x) = 0, we obtain lim n→∞ S α,β n (r 2 (t, x); x) = r 2 (x, x) = 0.
